162.
ON THE UNIFORM DEFORMATION IN TWO DIMENSIONS OF A CYLINDRICAL SHELL OF FINITE THICKNESS, WITH APPLICATION TO THE GENERAL THEORY OF DEFORMATION OF THIN SHELLS.
[Proceedings of the London Mathematical Society, xx. pp. 372 — 381, 1889.]
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THE theory of a thin uniform shell of elastic isotropic material, slightly deformed from an original curved condition, does not seem to be yet upon an entirely satisfactory footing. If the middle surface be extended, it is clear* that, to a first approximation, the potential energy per unit of area is
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where 2h denotes the thickness of the shell; m, n the elastic constants of Thomson and Tait's notation; ar1} az, TV the elongations and shear of the middle surface at the place under consideration. Again, if the deformation be such that the middle surface remain unextended, so that (1) vanishes, it is tolerably clear that the potential energy takes the form
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where Spi"1, 8p^~l are the changes of principal curvatures of the middle surface, and T is determined by the angle (%) through which the principal planes are shifted according to the equation
Pi
* See Lamb, Proc. Math. Sac. Dec. 1882. Also Proc. Roy. Soc. XLV. (1888), p. Ill, equation (13). [Vol. in. p. 222.]
t See Love, Phil. Trans. CLXXIX. (1888), A, pp. 505, 512; Eayleigb, loc. cit. p. 113. [Vol. in. p. 224.]an accurately worked plate of quartz, cut parallel to the axis.
